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(57) Abstract: 

PURPOSE: A method for forming a capacitor of a 
semiconductor device is provided to improve electric 
characteristics by nitrating a surface of a lower electrode and 
forming a tantalum oxynitride layer thereon. 

CONSTITUTION: An oxide layer(110) is deposited on a silicon 
substrate(100). A lower electrode(1 20) of a cylinder structure is 
formed thereon by performing a contact etch process and 
depositing a polysilicon layer. A nitride layer(130) is formed by 
performing a high thermal process on a surface of the silicon 
lower e!ectrode(1 20). A tantalum oxynitride layer(140) is formed 

on an upper surface of the above structure. An amorphous tantalum oxynitride layer(140) is formed by providing 02 
gas or NH3 gas as a reaction gas to an LPCVD chamber. A silicon nitride layer(150) is deposited on an upper surface 
of the above structure. The amorphous tantalum oxynitride layer(140) is crystallized by performing a thermal process. 
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^Xh g§ g &mm ^A\ U0l^0IH(TaON)RS 0I§^ eVEfll ^Xh°! EH Al EH 8 £ St B Oil LUtl ^^S, 1=61 oh¥ 2^ 

°4 ssoii saxHai m m &mm m\\ uoiMajoiH^s sas^^. Ta-o-N mm^^m sicn ^^oj ^ 

S*S«0l ^|0hX1 Aitf^oj aj^ = jhis 4 s °iCH fcS §§§§§ effimSSHl. SEei- SEEljIiagJOl ^^01, 4^01 Jj#g S3I 

□ SSE 
E1d 

&*« ^Ai UOieaoiH(TaON). 5HEHAIE1 
SAjjAH 

£ 1a LH XI £ 1dte ^ ^ h S0il CCf^ £a>2| 3H Efj A| EH I^^SI UEftd BBSE0IQ. 

— ££°l ^£¥^0ll □ » — 
100 : 2IB 110 : S^HSE, 1, 

120 : 6h¥2^ 130 : 8»»BI^ 

140 : TaON^ 150 : Sa^SIS^ 

»ag ^ All eh 

S 6F¥ S3 Oil H^xH£| e ^ ^A| U0|ME|0IHa[M Sa&SSAM, =P22|o£ &SS Ta-O-N HB?^» 3±H °iCH 

6F¥2^°J #S^§«0| SfOh XI &m^2\ aj^ ^^|(tox)S ^# ^ °i01 §§§^i S^M^f^oHl, SEoh g^n^S^OI ^^D1, ¥ 
sS^ ^^01 2^1^ ^ ofe 5ie fS2^ oF£= &l£xll ^XF2J ^IHAlEi g^^gOII 5^ ^OIQK 
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£12 tt£fll SSH^ g§ 2i#0l «B»OI| CLF ^SxH! ^Oil »|S£|fe ±X\9\ m± £^ ^Ol^ EH^ DIAIISfElH. B9\ 

g^»nn 21 ck ens. ousei msi s^'^^f s^aoii mzim &oi use *j ^ehaieh^i- §s?sr ^ sife szi8 t\m gonial sje^, b« a 
^9 sslssoi gene m ^hhaihsi imo\ §1^01 Eh 

H»sio£, ^IHAIEHfe SohM XiSoHn. ±XF2J g St Oil ggoffe ¥S2SA|. «!£xHI ±XHH 233S SJCHSOil QJ2J- 

B« *J(cell)°l BJIb ^0^X1 2 AH ±Xh°| e^Oll Sfie SaSSKCapacitanceJS ^&*\ S^H2 21 Ek 

5HHHA|EH°! S6m§HS^2| HJI 2 HSBfb eg CHI 01 a §1 #OUH £8 5HEHAIEI0I 22X1- of 

te ^e^^(Stacked Structure)*}. tt£HI 3IS0II 81 9 B H0|2| If 8SS ^ CHI 3 ¥^0|| ^EHAIE-jg SSSKH 2ohS XISSh£^ Shfcr § 
¥£(Trench Structure)^ ^ CH^acHXI^I SACK 

^51, £P| ^ji^b 5! g&^ s S(Fin)Efgj^, &0| §!il^25 §&£J£r ^ EH (Cylinder)E}£J §J 3H Ul Ej (Cavity) Ef 

J\U\m HSG(Hemispherical Shaped Grains) gJ ^^^(Bellows)^Hf &g £11 5HHUAIEH ^££101 ^HHAIEHSJ ^2 

g^s g^Ai^ife ki^oi oi¥chxi2 sack 

S Oil ^ XIH\Q\ PH XilMOil ifi?l §2§^i ¥! 5H WaHWSS Ta 2 0 5 A^ohSferCHI, Ta 2 0 5 ^8 »«t9etll 

S i£2 £121 CCH ¥011 Ta£f 0°i ££d! xFOIOII 31 2! B X|»g TaS Wvacancy atomPJ ^ UH CHI ^XHS^I £JW, #31 Ta 2 0 5 a i A| Ta 2 0 5 
SI H 31 5H AH (precusor)°i Ta(OC 2 H 5 ) 5 £l S3 1 3 31- 0 2 SE^ N 2 0 H J§2S S!oK)l M^eei &± S»3 &±m&m^ % V M 5 SI SMI 

HQ. 

3 3 a, &3| Ta 2 0 5 at LH01I M^M^ ^MBltz &±mx\(C). Olg(ion)^ BfP»(radical)£ ZloWM ^flHAIEHHJ ^(leakage current):?!- 

mJlo[J\\ £13 ^2^^0| i^tjb ^HISOI 9191Q. 

£>0| Ta 2 0 5 ^ UH CHI i^II XHIXS^I ¥1 ShCM X|g ii-jEli OIS, ^125 xHdlohOt 5§ ^UOI S^hohffl , Ta 2 O s s*2J XHS&OI 
o^¥ 2^21 ^^^f ^joFOi ^sf^£J ^a¥^l(Tox)M ^^^CHI eh^Ph ^HISOI SASiEK 



araoi oi^^x^ ^i^^i aai 

(TaON)^S m&m^^ti\, ^5^^^ Ta-O-N mm=?^m 2iOi 5f¥2^^£j ^sf^S^OI ^0^X1 ^^¥^l(Tox)M 

^ ^ICH i§§^§ ^a^h~o^3, SE§[ l^U^S^OI ^201, ¥^2^ ^^0| £01^ ^ 5fe ^0| 

01 CK 



fe^SPI ^ISFOI, o[¥?5l 91^ ?\B Bl^i&^W iSSfb t^|2K ^>0| 6F¥2^ S^OII 

§il ^Al UO|e£|.o|HQ|S §£6^ &3U2\, &0\\ MmM^B^m m^zl ^ 28 ^XH£|6F01 &ii ^A| U0|M2|0|H^S 

^SHAI^I^ B^lIM SS-of-01 Ol^Oi^J f§2? 6^ £}^X]\ ±X[9] 3-1 UH A| EH Xiig^EK 

^ ^Ol ^A| U0|E£f0|E^ §^ A| 300-600°C S^|2J LPCVD LH CHI AH Ta S^e^lS ^g^^2J 0 2 , NH 3 ^ 

s ^§>^§^is eoH s^afoi ^ ?-iioieh ^roii/d a^^ a J§i &±oio\ mmm &mm ^ai uoi^^oih^m s^rn^ 5ie 



01 oK £3§ S^ohOI £ df^^el- ^A| Oil Oil ^Ailol ^goF2Xh 

£ 1a LHXI £ 1d*= ^ CHI [LIB ^X^°j ^ HH A| EH ^x^o^ UEftd B^£0|EK 

£ 1 aCHI £A|^ d^£| ^0|, &D\ ^2] of¥?5i ^fX|2 91^ ^£xHI ^I5h(100) ^Oll 10)M ^SHQ ^^^^ SSI ^A|§} ^ M 

dl^aie^(DI£A|^)e e^ohOI Sdj^dl^H^ 0l¥0i& EH (cylinder) ¥^2j oh¥S^(120)e £!&thP. 

OlttH, ^,01 ^¥2^(120)^^ M£l^£|g CH^IOII OfMS^(amorphous) MZ\^m ME;W ^ £1^01, 0[§5^ ^dl^M Ahg ^ 3 ¥011^ 5^¥ 
2^(120) S^j e^FM ^01 5F¥2^ S20I filfoH e^OI ^^§Mai^ai^(OI£Allr)M 

3B.I2, £ 1b0|| £A|@ bh£|- i>OI. ^,^1 ^£1^ 6F¥ S^(120)2J S^Oil ^^^^I^IOilAH 28 ^xHdlM a^^AM 6^¥ S^Sj ej 6H U 

^Sfe XH^2#(Si0 2 ) ^ XI 6^1 ¥I6H Mdl^die 301 ^IfxHdl Al^l ^Sf#(130)M g^^EK 

oifm. Mai^aie ^^xheki30) ai B^m mm lwowm lpcvd ^ iyw lh chi ah ^ ais^ e ^chs ch 

£ 6FU2J ^gf OlgoFOI ^sfxHEl AIS ^ SiEk 

£E&h. 6f5| §^s[ LH Oil Ai ^A|^ 3? 200~600°C S¥|£i S£M ^Xlol-ffl, LPCVDM OlgohOI NH 3 & NH 3 /0 2 §J NH 3 /N 2 0 ^ ^jOi£ 
CH£ SfLfoj ^^fi g^o^ ^die S^i mmM3\H, OB m\M LH CHI AH ^Al^ 3¥ 700 ~950 °C S^I2J 8£M ^Xlohffl, ^^§(RTP 
:Rapid Thermal Processing)^^ NH 3 2F NH 3 /0 

2 % NH 3 /N 2 0 e ^CH£ CH^ ohUoi S^ohOj ^ B| S SSi ^SfAI^JEK 

OICH AH. £ 1 cCHI SEAIE! dh£|- &0L 6PI ^HfM ^0|| &f§ ^A| U0| MBfOI =(TaON)o«140)* S^lel- * §ii ^Al UOI ^aoi =^(140) 
LH^i uoiesai ^^OIM e^h AI3PI 5§i ^AlehP. 
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oiffH, mmm ^ai uoi^afoiH^d40) m& ai Ta aars^ife Ta imee sa^s^'a mm ee*= £~ 

SE6h. ^PfTa »fifg:>l» ^I^2J 0 2 . NH 3 3h^« SSSSPI* ^SH ^ S^mOl * 300- 600 °C LPCVD ®W 

lh chi A-t ssaar^es s^woi aisn &»s ^ai uoie£K)iesj(i40)8 saech 

De.II). &2I gtiTB ^A| U0I^^0|H^(140) LH°| UOIMSSI £SdlM §3hA|3PI ^sf Mdf^D^M 0I8S NH 3 a£ISB EEfe N 
H 3 S?PI0I|A| H£ ^ XH B-l M »S g *!CH£ (Win 8mS| SSi OlS&Ch 

^skm. e idoii eais bha aoi. m\ g^e ^j- chi a»tf&ies«i50)« 5-30A §se°j s**e * ^ xndishoi ^ai 

U0|sa0IE(TaON)Bt(140)« 1§^A|£JCL 

OlttH, 6PI aaftlBIS^dSOJS SiH 4 2t Si 2 H 6 a Si 2 H 2 

Cl 2 m ^CH£ OH i=n amei NH 3 2f N 2 £ N 2 0 m ^CHSE 01 El Sm2| Olgo^OI 0.1 -200torr &SJ£| S^fi 400-850 

w c s?i°i seoii/h s^Aiaa. 

Ah^j iif^£|a^(i50)8 ^! h M ^Al U0IM^0IH&[(140) LH°I UOIMSS! gHloHl ^ S*H2J g§OII &01>d ^A| 

U0IM^0|H^(140) LH°| ^Ai 211 £^EU ^ajs oh X | & ^ oi CK 

EE El, £PI ^Ai U0|M£K)IHSj(140)£| ^§11^ 700- 950 °C S?|£| r^SzCHI AH N 2 »?PIS 2g Sfl£|6Hl. IHB ^xHBI ^25b 

^^§{RTP: Rapid Thermal Processing) EE±=r 2 31 ^(furnace)^ m ^CHE 01 Ei SHJ2| gfgl 01 g 5^01 xHdl 5hOI , £PISS OlStj- 3 
¥0llfe 5-10torr §££| XI SMI A) S!S6K)1 ^xHBI s^B gCHA|31te 501 D[^o[Q. 



CCf^AH, £P|» ^.01, £ ^S0i| rj>e 4:Xh°l 3H2HAIEH OlSotJI £13, ^ EH ^£^1 5h¥ 2^HJ S3 Oil HlfxHBI & 

s s A) UOIM^OIH^M g^l^o^Mi, ^?^^o^ o|§£j Ja-O-N 11^51 StZQ 210i 6f¥2^^SJ tt»&BS0| ^OlXi B?t& 

a^si ¥^i(tox)s g« ^ xUch ^ ssgire m^J\^o\Ji, ee& s^h^s^oi ^xje ^^oi s^i^ ^^s 4^ Si 

£^ 6f^ 0H¥ ^g5FI2 gjgoiCK 
(57) 

m=?m 1. 

4iS2J ^aCQ ^£X-l! ^ie ^Oll ^&1CH ^3E£J 5f¥S^I g^m^ Eh^llSf; 

aoi #oii ^ai uoim^oih^s m&m= e^iisf; 



XII 1 & CHI ^01 AH, *J£!CH =?^2\ 5\¥ 2^ ^, 6f¥ 2^ S3 Oil HlfxHBI 5§ CH 5&6^ ^§°§ 8^ ^SEXll 4iX^£J ^HH 

ai eh a^^a. 



X1I 2%> OU 910] AH, ^Ol ^sfxHEl S§ A|, LH CHI AH 200- 600 °C %5\2\ ^XimOl, LPCVDM OlgSFOI NH 3 2J- NH 3 /0 2 ^ NH 

3 /N 

2 0 m ^CH£ CH^ 5fL[oi SSBhOj ^B|^ 521 ^^A|3|^ 511 f§2^ ohb ^£xll ^Xh°| ^KH AI EH 



a?» 4. 

XII 2Sdl 2AOUH, gi[xHd| A|, Qfi LH Oil AH 700- 950 °C S^|2| ^EEM ^Ximffl, NH 3 2f NH 3 /0 2 S! NH 3 /N 2 

o e ^ich£ oh ^ o^uei ^^a^oi ^ai^ s^e asfAPi^ 5ie ^£xii ^x^hi ^h hh ai eh s^^s. 



S^S 5. 

XHI 1 WOil 2^ OH AH , &J\ &mm ^A| UOIMdfOIH^I §^ AI, Ta sf^e^l^ Ta Mil S5H e^OI EE^ g^^o^ § 

IT get!: ^ 150-200°C S^l°i B £ CHI AH e^AI^AH 5^ ^£xj| ^Xh£| 5HHHAIEH g^^S. 



6. 

XHI 1 m ^ 4S-CHI 2J.CH AH , &3>l ^A| UOIM^OIH^ AI , 300- 600 °C S¥l°l LPCVD §§bH LH OH AH Ta ^^°J sf^^^lg eii^e" 

0 2 . NH 3 ^^5^^IS eSH §^6K)j ^ SUOIHH ^ Oil AH 32^^§i ^£^01 &<Mm mM UOI^^OI^^M 

m&5\t= 51 ^SE5 of^ ^£xll ^X^ 9H EH AI EH §£Er£j. 
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Xi\ moil SiCHAH, &2| gtgtg UO|M£FO|HS| fjg *. i+^M * AIUEIM^OI = a{- LH 2J UO|e^*j] £^dlM g^A|3lfe S§§ CH S» 
»fe 3li§2S 6^ W£M ^Xh°J ^NAIEI 

8. 

SI 6 »Oil #31 &BS ^AIU£IMdfOI^°l LH2J UOIMSS! £^dlM g^AIS CH, HEyZSDI-B 01 g» NH 3 xHEI^g NH 3 S?l 

2I0IIAH 2^ ^xHdlM £!H8>te OlgStfc 5ie Sfe Sh£xll 4i»£| dim A I El gg^g. 



S^S 9. 

M 1» Oil &CHAH, &3I Hm^Eje^B 0.1 ~200torr g^SI g¥lB ^XI6fffl 400- 850 °C S^|£J SEOIIAt. 5-30A §£°J 
51S S |. fe d^^l ^XhSJ M A| EH § g S . 



H^Ifr 10. 

»l 1» 91 HI 88WI £>0| S»tf assj" S*fA|, SiH 4 a Si 2 H 6 S Si 2 H 2 Cl 2 § Sj 0) £ 0] iz oHfoi J[±9\ NH 3 a N 2 K N 2 O g ^ 01SE 

o\± smsi oigohoi syrette m%°^ »t asa ^»2i ^ehaieh aasn. 
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